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AB Compns. and methods are provided to make, isolate, characterize, and use 
regulatable, catalytically active nucleic acids (RCANA) , which are a 
subclass of ribozymes wherein the activity is regulated by a 
ligand-binding moiety. RCANA are more robust than allosteric protein 
enzymes in several ways: (1) they can be selected in vitro, which 
facilitates the engineering of particular constructs; (2) the levels of 
catalytic modulation are much greater for RCANA than for protein enzymes; 
and (3) since RCANA are nucleic acids, they can potentially interact with 
the genetic machinery in ways that protein mols, may not. The present 
invention is directed to RCANA that transduce mol . recognition into 
catalysis. Methods are provided to generate and optimize RCANAs by using 
in vivo screens and in vitro selection. Also, RCANAs according to the 
invention can be used as regulatory elements to control the expression of 
one or more genes in a metabolic pathway. RCANAs can also be used as 
regulated selectable markers to create a selective pressure favoring (or 
disfavoring) production of a targeted bioproduct . Thus, a protein-dependent, 
regulatable, catalytically active nucleic acid is generated with an 
activity that is increased in a standard assay by 75,000-fold in the presence 
of its protein effector, tyrosyl-tRNA synthetase from Neurospora 
mitochondria, and not activated by non-cognate proteins including other 
tRNA synthetases. Similarly, a RCANA is created and selected with an 
activity that is increased by 3500-fold in the presence of hen egg white 
lysozyme. A third peptide-dependent RCANA is created and isolated with 
activity increased by 18,000-fold in the presence of the arginine-rich 
motif (ARM) from the HIV-1 Rev protein. 
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AB Compns . and methods are provided to make, isolate, characterize and use 
regulatable, catalytically active nucleic acids (RCANA) . RCANA may be 
used for regulating gene expression and in assays to detect the presence 
of ligands or to detect activation by an effector of an RCANA bound to a 
solid support such as a chip or multi-well plate. One example of the 
invention involves construction of an RCANA by PGR using primers from the 
P6 region of the Group I ribozyme, cloning of the RCANA or in vitro 
transcription followed by RNA purification, and demonstration of 
theophylline -dependent splicing activity towards the bacteriophage T4 gene 
td intron in vivo or in vitro. Regulatable ribozymes have been described, 
wherein the activity of the ribozyme is regulated by a ligand-binding 
moiety. Upon binding the ligand, the ribozyme activity on- a target RNA is 
changed. Regulatable ribozymes have only been described for small mol . 
ligands such as organic or inorg. mols. Regulatable ribozymes that are 
controlled by proteins, peptides, or other macro-mols. Thus, the present 
invention is directed to RCANA that transduce mol. recognition into 
catalysis. Also disclosed are compns. and methods for automating the 
selection procedures of the present invention. 
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PRIORITY APPLN. INFO.: US 2001-324715P P 20010924 

AB Compns . and methods are provided to make, isolate, characterize and use 
regulatable, catalytically active nucleic acids (RCANA) . The present 
invention is directed to RCANA that transduce mol. recognition into 
catalysis. Also, RCANAs according to the invention can be used as 
regulatory elements to control the expression of one or more genes in a 
metabolic pathway. RCANAs can also be used as regulated selectable 
markers to create a selective pressure favoring (or disfavoring) production of 
a targeted bioproduct. In addition, the RCANAs can be used to regulate the 
activity of a reporter gene in cells and thereby provide a means to screen 
a population of cells for a cell producing a desired bioproduct. Thus, a 
selection scheme to provide protein-regulatable ribozymes was developed 
and applied to tyrosyl-tRNA synthetase-regulated group I intron NDl of 
Neurospora to produce hen egg white lysozyme-regulated ligase. This 
ribozyme exhibited a 3100-fold activation by lysozyme, ligating with a 
rate of 0.6 h-1 in the presence of lysozyme but only 0.0002 h-1 in its 
absence . 
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are provided to make, isolate, characterize and use 
ically active nucleic acids (RCANA) . RCANA may be 
gene expression and in assays to detect the presence 
ect activation by an effector of an RCANA bound to a 
s a chip or multi-well plate. Also disclosed are 
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ion, the invention claims diagnostic and therapeutic 



applications. One example of the invention involves construction of an 
RCANA by PGR using primers from the P6 region of the Group I ribozyme, 
cloning of the RCANA or in vitro transcription followed by RNA purification, 
and demonstration of theophylline -dependent splicing activity towards the 
bacteriophage T4 gene td intron in vivo or in vitro. As another example 
of the invention, an RCANA was isolated with an activity that was 
increased 75,000-fold in the presence of its protein effector, Neurospora 
crassa mitochondrial tyrosyl tRNA synthetase (Cytl8) . This RCANA was 
selected from a pool of randomized sequences spanning the catalytic core 
of LI ligase by selecting for the ability to ligate an oligonucleotide tag 
in the presence of the CytlS effector and affinity capture of the 
oligonucleotide tag. The in vitro selection can be automated by 
immobilization of targets on beads and high- stringency washes to remove 
non-binding species. Activity of another protein-dependent ribozyme was 
increased 3,500-fold in the presence of hen egg white lysozyme. The 
lysozyme-dependent ribozyme was also activated by turkey egg white 
lysozyme but not by T4 lysozyme and was inhibited by a lysozyme -specific 
RNA binding species. A peptide-dependent RCANA was isolated with an 
18,000-fold increase in its activity in the presence of the arginine-rich 
motif (ARM) from the HIV-1 Rev protein but not the ARM from HTLV-I Rex 
protein. 
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Compns . and methods are provided to use regulatable 
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